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ABSTRACT: 

PURPOSE: To rapidly and easily determine an erasing unit by managing control 
information for chaining erasing units according to the number of erasing times 
of respective erasing units at every memory erasing unit and determining the 
transfer destination and erasing units of writing data according to this 
control information. 
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CONSTITUTION: A flash memory 11 is segmented to the plural erasing units 16. 
The data is erased and the fresh data is written at every erasing uni. Fig. 
shows the four erasing units for convenience sake which are respective 
specified by erasing unit numbers 0 to 3. The number of erasing times is 
managed by each of the respective erasing units. The information indicating 
the number of erasing times is stored in the top one byte of the respective 
erasing units. The erasing unit of the erasing unit number 0 indicates that 
880 times of erasing are carried out. A control section 14 controls the 
operation over the entire part of the system. A CPU 12 determines in which 
erasing unit the data read out of another memory 15 is to be written according 
to prescribed procedures. A data transfer circuit 13 composed of a DMA 
controller controls the actual data transfer. 
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f^fBthmmm^mLbmif^xiiiinz^^x^ 
bmrnb^m^isMffi^^eocomm^. 

^#tf^i:S:#ai:-t5lil*«l=S:V^t3<0V^-fW>- 

mf&b^£'^tim^s^Bi:^<mimnzu^xm(om 

c: b i:mLbi-hmim 1 ^:V>L 3 

i'^. wmiizmmsimb^jt^tim^s^&jm^m^b 
mff)mMisif&^j:m^m&.m^mLbtzm^t. wmi 

t:^^b^'yt:m^m&.bm§SMi^m&m^S^&. 

bi^msttioizm^tmsffyxmi^&^ibi: 40 
mib'thmm3sijSLcojt^*j<mmiim. 

mthijmxh->x. 

b^xi>m^mi:»^i>m2(0JMbi:^-ti>::bi: 

WBib'th^'tommm. 



K-<^)jB*IiISci:=3:->ti:^{c. S«<0?i**fiSrliiaelr 

&k^tfmitxztLiy<^mmm:'mthJM^is 

tizbmmbi'm^7sm<7)j(=tu<7)<mm. 

=5:V^XJll^v^m^<0>l*#fii-SS?-r&XSSr^tf:: 

[if^Jii 1 ] T-i^m^mmzmmiiohh^^evb. 
j(^vm^mmz. ^mm&.<om^\s\wnzm-yx 

mimf:^(^i>m2(/^&b f:^i>z b imsLb 
a^t y bmif-ifm^mnzmmini>h^'f: 0 tco 

[it««l 3 ] miaiaJiSgfc. y i: LT« 

mt'f-i'wmm^m^tz b ^mmb-rhn 

m^mimstmmmir'm-tif^ 1 <^ak , 
mimm»^tfii2(omb b ^msLb 

[00011 

iOPWfctt. ;>tty<^#S;tliiaS:%-Htt* 
^P>1xX\^h. ^^-s^i^jL^tyil-^fSBHSfcrM** 

mfm>hixxm. i^mimnmhixxii^. m 

tmf^±Mi:.mLtimib^t>mmX'^^j:< ^stm^i: 
¥fr>. 77-yi^A><tyS-*^LfcSIBKtJ\'^T 
tt. ^^iitrQyyy'^:>.3i^^}<ns&m&m^-t:ib 

t y ffi--mr>m^fmzm%mi.hixh:ib ^ 

hi. 

[00021 

[iaaw)jS«l 014t:. NORM77-yx*^ty<0 

HRfl»3:-x*y<ov<yr^^. 79»/5^a>*ytt. 



3 

NORST'l 0730. NANDM-C10 073lel'ei> 

\\ ^rii. dOid^r^aS^S^tUfcL-C. EE 
PROM*«ftS. EEPROMSr^^ yyjL;^*";^- 

l^rV^L^4c7)!^^fto^*>Ji&^tT, y^fi^ 
[0004] 

[ 0 0 0 5 J m'yx^^i±smim<nmiAf:» 

[0006] 

[0 0 0 7]|f*]B2fc:Ea<0||Hfc»±, mieSMiP^ 
[0 0 08l^l^4(cE«<0||Ba7ii. BoiillK^X 
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4 

^r?l*mfit i: i,ta®$-*2.^3OXSS:^0. 
[00091 ai^6 t^iOffeBBTW. mSII2<7)X 

fi[K:B5^#a*T-:?*iB&-ri.xgs-*-ts. m 

«W:t^^fc^:o:tfB**fit-»t&lliatf®2 

[00101 iil:i^8(ciB»oll>»i. T-^jS£iElft 

20 -rss2<^xgfc2r^-r&. 

[ 0 0 1 1 1 tt«Ji9 lca«<0f|BBn4. ffllElll <0X 
S{4. l5Slg2<^XSTjgJ?$*i^0r^<OjB*mfi«^ 

imiRSr'ga^i.xes-^tf. liSJSi ofc^<7)i6HB 

•CJ4. luElgKOXefi. S§Si;5.lHia<OiJ^^:V>XJ4^ 
k^m^<Ojl**fi[Sr^-r&XSJr#tr. 
[00121 mem 1 1 fc^OlKBTtt. T-^'M* 

[00131 13^ 1 3izmL(rmmtii. n^S(4 
iiRio5:v>^ t y btmT'-^m^mnzMm<oi>h^=t 
«-rs. a««i4tcs«<oiSBB-ca. ■r-^'ffiiiiist 

$r^^SiH«ffi«2r'iat«.l^l<^ai:, MSitMB 
[00141 

[f^ffll fi^lfc:Ei6<Ol6BH«^ ?H*#fi[<%1f*lHlS 

t:m-^xm^m^^-ttm»mi:'mth:ibT 
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[00151 K*S2fc:EK<^)56BB«. tmiMmm izfbtx. mr^T-^<^ym%t^j:hmmm»: 

otzmti. i»*ja3fc:s«c^j«. mi<ojti^> [002 1 1 mcmi 2i:sm<om>^-i^^^m9 

-simrj:m£^&'nAf:msMmmi:m^yt:m&^-tx mem 1 3 tcaaoa^Bcor-^'iKi&^ati. 

^:<^rS J: d trf^MtS. i:ffi[^7'-:J'M*lliafc:Si|ffi<0&S^t U i:<0S£0x- 
[ 0 0 1 6 ] mim5izmL(r>mii. a^tcE^^is ^'io@ss:«o»r6 i a izm^h . d^tti o . 77 -x 

«ffi$ti:t«ayfe<^m««Mpfe«ci?ffiM«fli«* [00221 mm 1 4 tciB«<^)»»oiB 1 o#ai4, 

[00171 mtmitzsmeo^i. im^=f: 0 <m 9ct^j:?>m^mi:m^i>. .rtifci 0 , 77 y i^^. 

fl!i<oie^iiIiE^:}l*#ttt*Siat-SJ:dfc:i^S:: [00231 

i:-e. *w:t:^iirisi:«f-^>tJB*»<a*«sj=jsa<o imam} ar. ^m^mmimm-^. mi 

[00 181 rnmstisMffi^mi. -r:^n-y^@rj>4. aitr^vXTAji^^-yj^i 

tt<^d t>0r^<^jB*mtt*a»iLr c:*i.^»<oiB*0a y 1 1 k . SIHIPSK 1 4 75 5^jL>«t U 1 1 m 

fc«-|»*^-cO}B*I51S{k^rSJ:dfc:. -TS. JWIPS14I4. CPUl 2kT-^'lK2yil»l 3 

^<7yK^t^hm^m&i:m^i><oT. iJ^^rv^r- t *^rr& . f-^i^m» 1 3tt. wiiroM a ( d 

rJ'i'Cffll^tigSfc:. iB*I^Bt3S(*l%-Hl:rSJ:3t:T irect Memory Ac c e s s ) ri>'ho- 

. $itS*&^J4. T'u >y ^ 1 2atf 1 3«tC. C P U A«0r 

[00191 it*3H9 fe:aa<»>5(6BBJ4. 191211 1 ^tf5ro^^5-6.S"llfT-rs kt^^tii i>(7>Tf> 

j?£m2<7)lS-Ci^$ii^:m^<OjB*»fi[<7)JB 4. 

^mctKxxii-^im-^m^mLt^r>t:b ^ [oo24177-/>'a^*uii \iim.<om^s^w. i 

wim^s^mm!Bimcf:Eif^Lxziit;,(fm siz^j^^ixxa*). zffm^mmnzT-^fim^ 
^mLi'mthzt-c. ^ty^««oiff*0ai&*^ «fc«:T-^*s*atr. aitji. afwh. 4-? 

fc-rs idfcf^ffl-fs. M^«i o»cE«<^)5KB«. ff (^'mmi^^Lxn'o. ^ti^tummmos 

^Koisji. ##iftiiga<^=5:v%x«^v>m^ -t^^^tts. tit. ^m^M^&Mizm^m^^ 

[oo2oi»iiu=E38<'5»w»sn<o¥a«. 50 aoi^s^l/^'>f KcttttstiTv^s. mtr. 
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h. mm. CPU 1 2jigB*t6*mc«v\ -ecofli 

[0025] J: tm^9t®WL<m--<t^ 

0<^«22. 2 3at^243&»i5>=5rS. 1^2 2H. CI 10 
2 3li, CKOflBSf* (^2 2T*$<iSfflJi{*c) 

S#24I4. ^<^«iJift (i^2 2T:S^$^lS«|jt 

oiz. «jii<c21ti30^0i|#2 2~2 4$■^^^■f»-:>^e^ 
Clk-C, «B§»2 l«»'<^SSS22i&««^6C:f:*«-C? 

I.. 

[00 261 02tc*^J:o=5:flB§f*2 1^j^XTi>.o 

i; 1 1±) tae^-e-s. 03tt, ±mim»2 1 

*«5iI?fL-CV^2,. flBS<tKOS5ll*s^2 2 30 

CffiSL. #fiBif«4^2 3atA24<0**^&. 
CIT, C:<0j:5^:flBi*S:#j!HI^31 -duets. B 

3tSt1SJS«c3 ^2 3atf24ftta^ 

tat mm. m^mmommm 

mi. a^iTig-cfcs. a3<o0rc«. 

1, 2. 5. 7m9-cm&^iihimmm^msim 

Thh . 1 t:«iBtS«Bi*3 1 <Oie3g2 

3ir 5" S^24tt" 9' "CfcS. C:<DS^2 3 40 

im. (S#SiE88t. H3<OWCIi50) fc^*>X 

LTV^S. H3<O0reJ4. S»nrig=3:jl4*fit05^. 
5lii(9m£^fc:^tV):epXUact::#v^)g£llg3tU7EI 

coMiEisrcfcs. mm24ff)m' 9- 
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8 

<r>efcii. 2m<7m^ji^miifi5m(nm^jhi^^^x 

1 «fltJt*3 1 0^2 4 fc:J4iS**e#^9*« 

[00271 @4«. 75yi^A^ti;i Irt^Or-rJ' 
<O|ggBfei&9{^SJ!ia<O7n-^^-h'C*0, HI 

tst{S9«ati4<ocpui2*«iiffrs. x^yrs 

1 It'. CPUl 2{4T-^«S^3t38«rS^-rffi«t1g 
^Sii-CV%SjB*#fi#^fc:itlS-rsflU§*3 1 Sr#§S 
-rs. CPU12J4X-r')'7-S12T. #BaLfcflBift 
3 1 cr)^2 4{4ffi**«t»^«:*§^LTV^&*»t'd3&» 
$-WBrts. ¥iJirliSa*<NO<oit^fc:{4. CPU12J4 
X-f-yrsiSJrHtfL. C:<^Ji«c31rt«^^2 3 

$-i»T-tS . ^<0X d fc. T-^«BII5fe3 8 k LXfiS& 

^tuima^mmms i imm2 a ^m&Lx\^j: 

[00281 Xx-yrSl 2iOfiI»te«A«YES<7)J^ 

tt. T-:J'feiS5t3 8 1 Lx^^ixf^m^m.x 0 1> 
T. UkTizi^hXr-yTS 1 4~S 1 6XX *)m^m 

&<Dc!^^j:\^m^mm^i>, XT^^rsiAx. c 

pu 1 21411^2 4t1g«$fit:v^«?B**fi»^**r 
fct:T-:J'<0«ayfe3 8ttS, XT yrS15-C. C 
PU 1 2{4x-^ftSI5fe3 8't'<0jl4m<aS^t:«l5t 
6flBS«c3lS:#§!^S. -E-LT. Xy-^rsieXX 
x-fTSl 2i:H«(^JI!lr. •r**>^#»8LfcflfiS»3 
1 (r>m2 4J±jB*#fi»^«rlgSLTV'»S*>ff 

#itLTV^^r»r^-C. «SI5^l$T-t*. Xt- '/TS 1 6 

siiri8tt36«ft&<^T. x-f'yrsi4K:iio«ra<^)«si 

NOf:^:S*-C«03gU^x-yrs 1 4~S 1 6ff)im 

[00291 a3(7)«?!-CJ4. x-:5'e^3 8 b LXm 
1 2<^)flBrlSSa4NO^r<0T, t^*#fl[#^2<^'H 

[ 0 0 3 0 1 t T-:?l^3 8*<m**fi»^2 
Xii^< Qc^x^^trttXr-yrs 1 2<^)fflllrlS«J4YE 

sfcjflro, XT^rsi 4XT-^m^38bLxm 
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miA-cm^^tim^mm^. t^j:h*,m^mm liT-^rs 28-c, c pu 1 2ii^Lxmm2 3<ot 

|«4N0k*D. JB**<ft##2<^l*«tt(CT-^'** Mim^4 3bi:Mmit, X-f-yrS29T. CP 

[003 11 ^riJ. a4c7)j(5a*«»Ttfcft. CPUl -j7tJH*#fi[<0S^2 3t:E»i-6. ;^xyrs30 

2ttfilJi(*3 1 5rie9rt^. MiH. 03O0rcJHi# -C, C PU 1 2JiAixgix.fcx-^'-C*S?li*iaS# 

<a»#2<»!»l**ffik:7*-^3if«*iiaix>i«^fctt. -CflBSfltS l*#!tf S. :XT>yrS3 1-C. CPUl 

Wi5-r&flUi»3 l<^5g2 3<r>i^^m£U 2J±#SgLfc^S24<7)7^-^'fc LT. fnttC^TSTflg 

■ri>mimm^9<om3m3 i<mm24cr>m!^^m lo ^tss 2-c. cpu 1 2i4f^-^«^4 1 ^intt 

. iiit^ J: 0 . iB**<aif^9<^iB**a<om* Efii^tgi: ^j:'^tim^m&c^ 2 4 fc^-f 2. . 

[5|jR2J:0t>iJ'=5:vsl*@jRtf:^^|g=S:iB**tWl# [0 03 5] a6«oxf-«yrs24<oWBrite*6«NO<o 
«U^:v>c:i:*5*§*tS. CPUl 2li;^x«yrs3 3-C, mUtM 

[ 0 0 3 2 1 frt^JBSHfigt'SroytiB**^ ^3 1 <^«Sg2 3<OT-^-C«>S7li*fi#^iT- 

»W:ta»T7lgfc:^oy::?B*mecr)^ {;K ^'«l^4 1 tfS. Xxn^rs 34T. C PU 1 2«i 

^ y ^ ) 2 3m 2 4 <OBfr^<0§IS 2 T-^'«!^5fe4 1 !: LT*§^$#t'CV^SfB**fi#^T 

3m24imE.-th^(iZ'J\'^X. as. HeaVa «Bi«c3 l ^#8trS. :^T<yrS3 5T. #«|{tfcfil 

7^#{aLTilf»tS. H5tt. H3K:5ct«!BfctiV^ JiHc3 1 (0^2 2<0jB*liIit*«ilr?l*llia4 2 J: 0 1> 

X. M*#a##4<0?B**fi4 3A^fefc:SS^Igi: i!^=S:v^*>i:'d3!>>^fll8r-rs. ;^-f -/TS 3 ScoWBrte* 
^rofc^^iS:^. iOlg. ii*mfi4 3<Ox'-^'l4- 20 *«YES<0^*CJ4Xx-y7-S3 StcMO, CPU 1 2 

nm^m^mmis^m. iixy-^rs 3 5<oHBris3i*«NOi:^rs3ST, xx^r 

4izWM^ili. m^m&4 3fc*ri5-rSffi3S«c3 1<^ 7-S3 3~S3 5«^;k-r$-«'5iR^. 

^2 3&IX2 4 Jl-en-ftl" 1 " 9 " tC^$ [00361 Xy-yTS 3 5<0WBt^Ml*N 0<OJ©^fc: 

tist^^fc. m£mm^it^MJ5thimi^3i<^ a. x7^yrs36T. cpui 2ji#*Btfc^24 

S24I4" 9" 36»fe" 4" fcSSSSn. M**ffi#^9 <^-^'-C*S?m*ia#-^tfr<:fc:^^figt*^fc 

fc:«K-r5flliS«c3 1<DI!^23I4" 1" 4" jHi*fi»^4 3fc$:A;M8i;l&. Xx'/rsST-C. 

^^ttS. C:<0JB1*. Blt:*tCPU12!6«a6 CPUl 2l4AilJfti.;t?l**fiL#^$r«Pttc£Minrflg 

at)fB7t:^}MI*llfftec:i:TrTfoh.S. fclft-5>tffl*4i«iOS*24fcS»tS. ^LX. H7 

[00331 H6cO>^TyrS21t:iJV%T. CPUl tr^X^i'TS 38-C. C PU 1 2ttA*l^i^T- 
2tt, «r^t:^^tgi:^:ofem*m<a4 3<0iB*Eia 30 ^'•C«JS»3 1 ^#§!S-r&. Xx-yrs 3 9-C, C PU 

il-:>m^LX. mn^mL4 2b-fh. X7"yrS2 1 2l4^Lfcl^2 3tf>T-:J't3Srfcfcffi«^l8fc^: 

2T, CPU 1 2J4T-^<Sai3t38f: LT«S$*Ut ^fcJB**fil»^4 3 S^ffi^S . fiftt:Xx«)'TS4 

T-:^ $-T-:?«^4 1 fc-rS. X OT. CPU 1 2Ji. T-:J'«J^5fe4 1 *»ifcfciE»»r 

■r«yrS23-C. CPU 1 2I4t-5'«^4 1<^t- ligi:^r-o>t?f5fe#MoSS2 3fcSM^S. 
^'Tftifll**fi»^TflB&*3 l*#B|ft6. xr-y [0037] 05fc:*-r0i<'>«^. a3fc:5rr«®(cti 

rs 2 4T. C P U 1 2J4#,^Ly:!l8JSf*3 1 <7)SS2 (,>TXT'/rS 2 3-C^g1-SfllJS#:3 1 »4m**tt# 

2com^jmiJfi. fnBiI3ia4 2J:0t>^V^*»i:'d*»$^ ^ 1 <Ot><0-Cfc 0 . Xr«y7'S2 4<7)¥!|Brte*»4YES 

flBM-S. Xx«rrS2 40flISrlS&&«YES<^>©^ t^rS. Xx-y7-S2 5T. iB**«i#^l <r^24 

C PU 1 2l4XT'yrs 2 5-^8IS2 40x-^''C Ox-^T*S«*#ffi»^9*Jx-:J'«^5fe4 1 L 
*SiH**a#^S-7^-^«l§^41fc-rS. -etTX 40 T^^n. Xx-/rS2 6-C78*mGS^9<^«jt«c 

•r-yTS26-C. CPV2 6iiT-^^S&S9ifOr-i^X 31tm^^tlh. C:<^)i®^Xx-/rS2 7<?)¥i|itte 

**M*«^»^T^-^'flBS«t3 1I&#§!W&. X-r IMlNOk^rS. X-f yrS28aVS29'C. ill** 

•yrs 2 7-C. C PU 1 2«Xx yrS 24 i:^<7)n fi[»^9<0«Bi«s3 1 <7)^2 StrflpttS^^igfc^: 

Br. -r^r*>^#fl3L:tflBS«c3 l<7m^2 2(r>m^im. ^t:m^mm^4 3-e*&" 4- *«»5ii*it. frit 

«RH*@a4 2 i Ofel^v^*»fc'9*»^flBIW4. X t^i>rigfc^ro/iiB**Ci4 3-CJ>SJBS*fi#^4 

•f^'y7-S27<0flBr*lll*^ES<^)«^(CJ4XTyrS <^)ltti«c3 1<^>KR2 3»C, Ailiftifeilfc-f-^T* 

2 5fcM'3. iaKXT yrS2 7<^JIBrte*A«NOfc^: SM*#ia#^l*«»^S.*fl.S. Xx^rssOTfc 

Sir. CPUl 2J4XT-yTS2 5~S2 7<0;P-r i:t>i:l^2 3<0T-^'-C*»-5ytiBi#ClS^li&fflU 

^Mi OS-r. T*tiWiSIJS«c3 1 ^mtti . Xt r s 3 1 -c, 

[0 0 341 X7-<yrS2 7O¥>||lrlS!ib»<N0<^>«^ 50 #l*#C»#l<^>flBific3 1(^%24C. fr^(Zi!l» 
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isrigt ^ofcM*#4 smm^m^^AiiisM^ii i o ] coet x=& z [ o ] a^s. w l o ] = 

-eUT. X-r>yrS3 2-«Rfct=£«^|gi:^:ofc MAX^rWC, H10<0 (b) fc^idt:. t-y^T 

iB**^<»>flB&*3 l<^^24fc:. T-^'«B!lit4 l «yr3n>tiB***a»#0tf5}B*l5ljfty [0 ] liSb^ 
i:tT^SiiTV>SjS*#fi[»^9*>^$flS. ;Xt->'TS4 3cOf|]Bttg*&«NOc0^fcU4. Xt^ 

[00 38] JjLhiOJ:3KL-C, fifcH^^figfc^ro -/rS4 5TCPU 1 2«y [0] =w [x] *>i:d*» 

fcM**{i4 3*»'g»^|g^rfl!l«jl**<a<0jia<^+t: Sr^aiBrTS . WBr*S«*«YE ScoS^tt;^^ «y T S 5 8 
JJCfc:. *l|i»^2<^«QSMt:ov>ril NO<0«^iX'f«!'rS4 6-Cw [ x] 

m2<^^ISt0<tc:i5V>-C«. B8 (A) fc*-riH [00421 i<D&. OTtcSiB^-rSXTyrSr^^ 
(B^<:O0rctt2 Iffl) *»^.. «*«i.liBft 10 HI 0 ( c ) mtr^RLTV^SJ: dfc. t-y 

tftJfeWfcx-^'^BSiff ^ ClkSri^fc^S. ^:tJ. ( 0 ) O-f <OM**fi#^i&iBMiLy ( 0 ) iz^(Om^ 

s. **fis^i: -e<7)fBii5isc^ 1 oMi"5T»f I. . mm. 

[00391H8 (B) fctiV^T. B8 (A) fc^tlB 010 (c ) <0*S1^C?B*Ih8S4 iOM^Sv^liUBR 

imL<Oo*>. iJ^5rV^t«4»^.IBfc:H-«if*®Bb&« 338f««iaj$*iS k . B 1 0 ( d ) K^J: d fc. -e<^'B 

JJ^tl^rViidt:, 5ol&»J^&. B8 (B) cmc **fi##5i:jB*[Hia3i^5tStS^L. 4-iT{c:t: 

ii. iBi*fiS^9. 8, 5. iaiX7*fl^$^i, -/^'r-!'rLTv^)t2^<7)fH**fiJ i-?^OTffS. 
^i£H^«J:atM^t>wS^f^^fii:-rs. c:«OJ: 20 OT. ^fcLT. SJ^WtBlO (g) tr^ft^ 

ffijfcWtfrd. 5o<r)?B*#G<%l*lliai{pP-k=3rS [ 0 04 3 1 B9t:K'). ;^x-yTS4 7-C. CPUl 

ofcJ^fctt, )8ll«0iBS*<a5-3$:i^-r6. B8 S. *IBt*S*l4YES<0«^fc:«. XT-yrS48T, 

(B) fc^mCli, M**«i»^17, 11. 10. CPU12«y [1] cOfik-SflgRviOfi^^U 

4at;fl 2)i^!3ftTV^*. X ( = 0) cofiJ^z [ 1] tSA-fS. -?-Lt:. 

[0040] B9J1. ^2<rmiSffHzXi>9mi^y rS50imrt&. X7-yrS47(^mSi1^^NO 

o-^^-h-CfcO. HUCjS^CPU12*^-r <^)«^»4. Xx>yrS4 9'CCPU12l4y [1] = 

a. ^-r, B*<7)S^ (^) W^tloV^T^W v*»i: d*»2:¥4BrtS. C:«^»rl£*A«YE Seo^t 
S. " V- {4-H^R$^g»-rS. " w" J4B8 (A) 30 tiXf-^TSSStzMi^. tiO<D^UiX7-yrS5 

fc:^lilaB»S:Sl»U. " x" »4B8 (A) iz^rm OJCJitf. 

" y" J4H8 (B) feisty [0 0441 Xx-/rS5 0T, CPU12«y [2] 

B8 (B) fc:*^t<y^'r-/7'$<X>tm**fi«?B*m YES«0i©^W4XxyTS51tm. CPU12I4 

fiStS-Stt-fS. vky [2]<0g[*AW»i. x<^l&z [2]^iftSg 

[00411J31T, B9fc^^j!«afc:-:>V^T, BIOS: t^S. -^LT. CPU 1 2J4>^x-yTS 5 3 5:mrr 

#«BLTSi8W-S. Xx yrS4ir, CPU12»4t; 6. ;^7^>y7'S5 0<0fi|KtS*&«NO<7)#^fc:{4. CP 

•y^T yrLfc5c>OiB*lHiay2:fe*af*|5iaMAX Ul 2l±Xx-yrS5 2'ey [2] =v*»ifd 

tca^U tr-y^T')'7lB*#fi»^z*0~4t:S£ "TS. iiOflKi»g^NO<^):^t:l4Xx-yrs 5 3K: 

«**fi»^xt:0$^S^S. X7^>yrS4 iSr 40 Ml^. YES<7)m^UiX7-yrS5 8izmtS. Xx-/ 

||fftfclSa*BlOO(a) fc^f. Xx-y7'S4 2 rS53X\ CPU12{4y [ 3 ] *«vj; 0 

CPU 1 2J4x^2 lif^H^if^mrn. CKOH ifd36»^t«»t&. ::oWBf»Sjfe6«YES<^«^{4x 

Brl6*i6^YE SCO^Ui^m^m'^h. NO(^)J^ x^rS 5 4 izm;^. CPU12J4vi:y[3] cOfi^ 

fe:J4. Xx-yrS4 3t:Si;^. t-y^'T-yrStUtiB* Aftlftx., x<7)fiSrz [3] tUS^S.. -e tX. CP 

m&m^offm^jm.y loi (=max) *5iif*#a uiiitx^r^rsse^mtth, XT-^rssaco 

S^x (ft%W4x=0)<r)}Sillfflrw[x] AOt*^ flR|gai6*NO<^«&^t:J4. CPU 1 2J4>.x yrS 5 

v%*»k'd*'iSrflRi-6. B8<0Wn4x [0] =8fX 5Ty [3] =v*>kd*»i&¥^Bf-ra. CZcofHrife*** 

T-yTS4 3<^itl6SI4YEST*0. CPU12J4 NO<?5J©^t:J4XxyrS56fc:3i^. YESCO^tC 

Xx-yrS44i||ffr6. X-r-y7'S44-my J4X-f«yrS58fcJttr. Xx-yr56T. CPUl 2 
[0] <»>Bi&-«^gBtvK3fAL. w [x] (?>B^y 50 tty [4] 36«vJ:>)fc:*:*v^*»ir3*»i&flBrt&. ^''5 
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13 

l®ftem;5^YE s</y^iz\ix'fyrs 5 stcJi*. c 

PU12»ivty [4] Otti&Aix«X. x</Miz 
[4] tzm^i. -eLT. CPU12li:*-f-yTS5 

ttt. CPU12Ji>^-f-/rS5 2Ty [2] =v*^i: 

rssstcjfttf. 

[0 04 51 diOiatcLT. 08 (B)RXmi 0 

[ 0 0 4 6 1 a 1 Hi. jjeffi*iiiaioiM2tra^a 

T. C<^JS**»flOSB30iaiS«kLTiiW&. 

ail tc^v'XxAa. 7 ^ -/ s^jL^ y I c;^- K 
5ofc*>^h3>'ej«.-:j'54fcSr^rrs. mi<rm& 
tJtKs^sfc. aiio^^-yi^A^ti; 1 i**ai i 

»ai 4a:f^-<offi<7)yqey 1 5tmi KO^^xhay 
tA-^'54t:ffla^s. *xh3:^eA-^'54«7 

iilS2<7)|ISfct*oj^S-||ff-rs. -t^ri?**. CK^id 
5:JI«a^1ta*xh3yb:jL-^'54ifflv>fc>'XTA 30 

[00471 79«5'S^a^tUIC;^-b*5 0tt. 

O^^ yi'AP'ty^-yrSl, TKVXx^-^^-^ 
•yr-feW^'^' 5 2ftlfr KP'X/t-^AXS 3*;a<i 
i-*, ^^-yS^A^^y IC;<r-K5 0IJ. mtfsjsx 

h nytTjL-^ 5 4 rtO/r- Fjf AXO y 

h. 

[00481 ia±<0i:d^r77-y>'*P<tU IC;&-H 
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14 

c:<^JS**l6W<^ll4<OieSIMf:LTilHB-r&. 01 

5 6i:*Xh3ytjL-:J'6 5i:iSrirtl>. Hl^Ofil* 
tWIB^-frSf:. 01<O77 yi^jL;^t»Jl l&tfSlffl 
a5144«Hl 2t^79>!'i/AJ<*U^*x^X^' 
5 6fc*t^t. Hl<7)-eoffi<^^t'J 1 5d<Hl 2<i0* 
Xhri>'tjL-:J'6 5 ( -e^WSXllil^^ t U ) fclffl 

m&Lim 1 x{iig2 <^)iai«fi<o«8i*iirf -f .^jSc, 

ll4<OllMi0!<O!^fa*^J>S. 
[00491 77-/VA^tU^«tT^X^'5 6J±, 

3>'ho-;PaJ58. DMAnyho— 55 9. -^A^ 
Q3>bo-;l'JL=.^ h (MCU) 6 0. T-^'^Oir 
jE0»61. i'^«)r7rRAM6 2. H9>f7'>f ^^^-7 
x-X»6 3atf7'-:?''<X64Sr*^l.. MCU 6 0 

mti, DMAayho-sgjiHioT-^igjSigw 

13t:ffl3L. MCU6 0*^^>7^-^'«B*tl8^51Sffi 
i&S»t. 75->'i'A^ty^-J'7"57fcd;Xb3>'eji. 
-^'6 5fc<7)Hco-f-^4B§Si&«9»r&. iOr-rJ'lE 
jiJt:t>v^T. A>y7rRAM6 2rtt::*i*7'-^'5:-^ 

inE|llf&6 l»±T-^'<^'5inE«UlS-lT3. #77-/ 
5/a^tyf-yr5 7tt«R<0M*»ttt:^»IS*l, ± 

1X0. *xh3yeA-:?6 53&»^>DMACilS$J«rCf' 
[ 0 0 5 0 1 01 3tt. JJ2JII*l^<0i^Ht*&*a 

^s. 01 3«. 75-/>'A^*yisa'^->^yy^' 

3yhn-770«liJSJ^. 01<^j£fc«*SS-fr 
'<->^'J>'^'3yho-7 7 0JiHl<7)^-C<^ 
ffl^^ll. 14ai^l5S:iFtf. B^Sidtc. 

'<->'Tyy^3yn-970«. mcu7i. dma 

nyho-57 2. ><^;l«#a7 3. $ll»ra^^5A 
fflROM7 4. 3V>'H/"«-/7rRAM7 5. ~T^J>^ 

msmmi^. 77-yi^jL-p<*y7 7. 75'yi^A;* 
ty78. RAM79, rnvx/r-^'-'^xsoaif 

T'jy^'^f y^7i-x8iS:^fr*. '<.-vruy^ 

3>'hO-77 0ll. 7'yi/^>fy^'7i-X81^:ft- 
MCU71U. mi£<^miXUJ@2(^^ltttP|C0«@i&^ 



.1 5 

-tt. DMA3yho-77 2H, RAM7 9t77-y 
5/ y 7 7Xtt7 8 fc<^)raOT-:?IS^*l!l»t 

>t*/PSf^7 3«@5^t^v^7-'jy^fc:ii»t*»ti. 

SHSWi-^S^jSS. iH»rn^<7AfflROM74li. MC 
U7 1i«W^&<0t:i«fS^r7-a^^5A*ffi|iWS. 3 
vyK>'«-y7rRAM7 5tt. -^-v^T'jy^'riy hu 
-770rtSrCfflV^I.3vyF$— l^»rS. RAM 

>'jL^ti;7 7«, V'{:f;l^fc:K^6r-:J'i&E^ 

[ 0 0 5 1 ] y-yi^:xjt^^J 7 7&X/7 8«1gjft<0 

^:»J7 7atX7 8»fc3Hl4Lt?B**fiS#?:^tt, m 
SB5<^^USM*ilBBtfc. iH*l»Ba<a%-HkS!ffilttC:*t 

*Eakt=sHlR<o*i->tty («itr, eeprom) <o 

100521 

[oo5 3]iii^2tdg»(o%ncj:iuf. msm 

[00 54lll^4t:£«<0^t:J:<xHr. 
[0055] il»t]a6C:i<jR<0%BgicJ:iUr, 1^2 
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IE»"ri&5rfB*m(i«d^^fifciJ^'5rVv}f*lil»<^1f 

7 fc£«<o^K: iittf , iitx * 'J <m»imm 

fc:. «y£t=i:a»Ili8i:=Sr->fc>l5feJilfl[t:BWSIBiat/ 
[005 6]ill^8(c£»09|i«(cJ:fU;r. ^%U(0 
[00 5 7]ia^9(Cie»Ol|i»(=J:Mf. laSISl 

m)m^^<xxii-^im-^m^m^t ^r->>i 

i^t-rs J: d t . iSacJS 1 0tc£«o5|Bflfc J: 

[00581 mem 1 1 i:mL(r>mizxtni. mm 

^I2tc^i0^fcj:*itf, DMA^j^rr-^* 
[00591 itaSSl 3fc:aa<Ol6Wfc:J:*iHr. 79 

40 IS^ 1 4 t:Sii<^H8t j:ii{f ^ 7 7 -/ t U i 
[Siii<oef4t^Bai 

[01 1 *mm^mf^-i\^mmim\>^tii^x 

[02 1 *%Bg(7)|g 1 (^)||i|0refflV^SflBS(4uDfil)£^ 
» [H31 H2»c*t«3a**«jatT79«yi'A->«tU 
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